Inhibition of ribonucleotide reductase by nitric oxide derived from thionitrites: reversible modifications of both subunits.
Thionitrites are spontaneous nitric oxide (NO) donors in neutral aqueous solutions. Consequently, they inhibit ribonucleotide reductase, the rate-limiting enzyme in DNA synthesis, from Escherichia coli and murine adenocarcinoma TA3 cells. They also inhibit tumor cell proliferation. Reaction of thionitrites with protein R1, the large subunit, results in the nitrosation of cysteines, as shown from the formation of a chromophore with a characteristic absorption at 340 nm. EPR spectroscopy both on whole murine R2-overexpressing L1210 cells and on the pure protein showed that the tyrosyl radical of protein R2, the small subunit, reversibly couples to the NO radical, presumably leading to nitrosotyrosine adducts. Both molecular events might be at the origin of the inhibition of ribonucleotide reductase by NO, since a number of cysteines and the tyrosyl radical are essential for catalysis. These results identify NO donors as a new class of inhibitors of ribonucleotide reductase with potential applications as anticancer or antiviral chemotherapy agents.